Introduction. Cardiovascular diseases are currently one of the major causes of mortality incidence increase in developed countries. The efficiency of prevention and therapy of acute ischemic damage of the myocardium is determined by the potential of diagnostic screening and monitoring techniques [1] . The utilization of the currently known range of cytolysis biomarkers does not always allow definite determination of patient state and cardiac infarction cure option selection [2] . Therefore, the search for novel cardiomyocyte damage biomarkers and their pathological basis is an urgent task [1] . A promising nonspecific marker of cytological processes is the level of free circulating mitochondrial DNA (mtDNA) of blood plasma. The level of free and cellular blood mtDNA was established to be a criterion for disease complication and mortality prognosis in different pathological processes (tumors, bacterial meningitis) [3] [4] [5] . Currently, the dynamics of this parameter remains unexplored for cardiovascular diseases. Despite the lack of tissue specificity, the possibility to utilize this parame- ter in addition to the cardiospecific cytolysis biomarkers for acute and chronic cardiovascular disease diagnostics and prognosis is of scientific and practical interest. Therefore, the aim of the present research is to investigate the level of plasma mtDNA as a potential marker of cardiomyocyte damage during the first hours of adrenaline myocarditis modeling and upon developed morphological alterations in the myocardium.
Materials and methods. Male Wistar rats were used as the experimental animals that were divided into two groups: 1) control (n = 6, subcutaneous injection of the physiological solution); 2) experimental myocarditis (n = 18, subcutaneous injection of 0.2 mg of adrenaline hydrochloride per 100 g of animal body weight). The animals were sacrificed in 2 h (n = 6), 4 h (n = 6), and 3 days (n = 6); blood was collected and autopsy was performed [6] .
Blood of the experimental animals stabilized with nitrate citrate was used to obtain blood plasma free of thrombocytes [3] . DNA was extracted from blood using the DNA-probe reagent kit («DNA-technology», Russia). Quantitative analysis of mtDNA was performed using the real time PCR approach with the iCycler IQ4 amplifier («Bio-Rad», USA) and DTlite («DNA-technology»). The 16S RNA fragment (direct primer: 5'-TGCA GAAGCTATTAATGGTTCG-3', reverse primer: 5'-T TGGCTCTGCCACCCTAATA-3') was amplified [4] . A reaction mixture containing SYBR Green (MaximaTM SYBR Green/ROX qPCR Master Mix -«Fermentas», Lithuania) was used for real time PCR. All the manipulations with the experimental animals were conducted according to the regulations for experimental research (Ministry of Health, Soviet Union, Order of August 12, 1977, N 755). The results were analyzed using non-parametric statistics and median, and quartiles were calculated; intergroup differences were assessed with the Mann-Whitney and Kraskel-Wallace criteria.
Results and discussion. In 2 h after adrenaline injection, statistically reliable increase (p £ 0.05) was recorded in the activity of cytolysis biomarker enzymes: creatine kinase (120 %), creatine phosphokinase-MB (150 %), lactate dehydrogenase (130 %), and aspartate transaminase (140 %) in the blood of the experimental animals. The values of creatine kinase, lactate dehydrogenase, and aspartate transaminase activity continued to increase reliably for 4 h (Fig. 1) . The data obtained definitely evidence to the occurrence of cardiomyocyte damage after adrenaline injection at these points of the experiment. The level of free circulating plasma mtDNA had no statistically reliable difference from the control group in 2 and 4 h after adrenaline injection (Fig. 2) . In 3 days, the myocardium of the animals with adrenaline injections was characterized by marked myocarditis symptoms: multiple lysis focuses of muscle fibers infiltrated with macrophages were observed on the preparations stained with the hematoxylin and eosin (Fig.  3,) . The focuses of inflammation were found both in the central part of the myocardium and in direct contact with the endocardium and pericardium. Myocardium infiltration with macrophages was focal in some cases. In the experimental group, the activity of cytolysis biomarkers decreased and virtually had no difference from the values of the control group at this period. Nevertheless, it was registered 2.5 fold increase in free plasma mtDNA level in the experimental animals as compared to the control subjects under 3 days of experimental myocarditis modeling (p = 0.16). It is likely that detailed analysis of mtDNA level dynamics is needed between 4 and 72 h of myocarditis modeling as well as at later periods after adrenaline injection for unbiased interpretation of the obtained data.
Thus, during the first hours after adrenaline injection, no reliable increase occurs in the level of free circulating mtDNA, due to its potential efflux from the damaged tissues. A tendency was observed of increase in this parameter at the third day after injection during acute inflammatory process development in the myocardium.
Conclusion. The data obtained evidence to the fact that despite strong efflux of cytolysis biomarkers from the damaged myocardium in 2 and 4 h after subcutaneous adrenaline injection, no increase occurs in the level of free circulating blood mtDNA of the experimental animals. This fact excludes the possibility to employ this parameter for cell damage monitoring at these periods of adrenaline myocarditis. Relatively insignificant increase in this parameter is observed at the third day after adrenaline injection upon a decrease in cytolysis marker activity and the development of acute inflammation process in the myocardium. Possible explanation for the increase in mtDNA level observed at the third day of the experiment is mtDNA release from the polymorphonuclear phagocytes in the form of extracellular traps, when inflammation is activated in the damaged myocardium [7] . This possibility is of interest for the construction of techniques for inflammation process after acute ischemic myocardium damage and requires further investigations. It is undoubtedly that the characterized points of adrenaline myocarditis development are not sufficient for the objective representation of possible alterations in mtDNA level. One more probable cause of the obtained results can be the insufficiency of myocardium damage induced in this experiment that predetermines to perform ligation of coronary arteries.
All the above stated facts make it urgent to explore in detail the dynamics of this parameter during acute damage and inflammatory processes in the myocardium in experiment and clinics that will later favor the development of novel techniques for acute myocardium damage and diagnostics. 
